Summary: Jejunal perfusion in the rat with Ringer solution containing 10 mmol/1 taurocholate removes considerable quantities of protein and brush border membrane enzymes from the intestinal epithelium. The duration of the experiments was 7.5 h. One group of animals was given 200 g cycloheximide per 100 g body weight intramuscularly l h before Start of the perfusion. Serial estimations of protein and of four brush border membrane enzymes (alanine aminopeptidase, alkaline phosphatase, -glutamyl transferase, and enteropeptidase) were done in the perfusate. The results provide evidence that during the experiments an increasing Proportion of the enzymes stems from de novo synthesis. This is consistent with the concept that after loss of 10-30 per cent of erizyme the molecules are replaced by newly synthesized material, provided that the energy metabolism of the mucosa cells remains intact. Gallensalz 
Introduction
As demonstrated in a previous paper (1) bile salts are capable of removing considerable quantities of enzymes from the brush border of the intestinal mucosa of the rat. During a 2.5 h perfusion with Ringer solution containing 10 mmol/1 taurocholate at least 10 per cent of the original quantity are released from the plasma membrane. At the same time, the mucosa epithelium remains intact with respect to both morphology and function. The essential electronmicroscopic observation is a rarefication of the apical glycocalyx. Practically no lysosomal or mitochondrial enzymes are released into the perfusion medium. The question arises whether the brush border enzyme molecules that appear in the medium are preformed or originale from de novo synthesis. To answer this question experiments with cycloheximide, a well-known inhibitor of protein biosynthesis, were done.
Material and Methods
Female white Wistar rats of about 200 g body weight were used. After narcosis with Brevinarcon® (ethylbutyl thiobarbital-sodium) 20 cm of the proximal jejunum were cannulated from both ends and perfused in a cjosed System äs described previously (1).
The animals were divided into three groups.
(I) perfusion vvith Ringer solution (9.5 g NaCl, 0.5 g KC1, 0.2 g CaCI 2 , 0.15 g NaHCO 3 , 1.0g glucose per liter) (n = 5).
(II) perfusion vvith Ringer solution containing 10 mmol/I sodium taurocholate (n = 5), and (III) the samc s (II) after the animals had received 200 μg cycloheximide/lOOg body weight intramuscularly l h before the Start of the experiment (n = 6).
The duration of the perfusion was proloiiged to 7.5 h. Samples were taken after 0.25, l, 1.5, 2, 2.5, 3.5, 4.5, 6 and 7.5 h. Protein and 4 plasma membrane enzymes, viz. alanine aminopeptidase (EC 3.4.11.2), alkaline phosphatase (EC 3.1.3.1), γ-glutamyl transferase (EC 2.3.2.2) and enteropeptidase (EC 3.4.21.9) were estimated according to methods used in our previous work. With the exception of enteropeptidase the measured enzyme activities were corrected for the direct influence of bile sah (1).
Results
As can be seen from figures l and 2 the release by taurocholate pf enzymes and protein is clearly inhibited by cycloheximide. In all cases significant differences (between p < 0.05 and p < 0.001) are obtained. The moment at which the curves begin to diverge seems to vary from l h (enteropeptidase) to 2.5 h (γ-glutamyl transferase) after the Start of the perfusion. These results may be compared with similar investigations on the release of plasma membrane enzymes from the biliary canaliculi of the liver cells after bile duct ligation. The increase of alkaline phosphatase in both liver and serum can be inhibited by agents that interfere with nucleic acid or protein synthesis, such s ethionine, cycloheximide, actinomycin and puromycin (2-6). A similar mechanisni could not be demonstrated for other membrane enzymes, particularly γ-glutamyl transferase (7) and 5'-nucleotidase (4). On the other hand it seems impossible that in cases of chronic cholestasis markedly elevated serum levels of these enzymes (5-15 times normal) should be maintained for weeks without stimulated synthesis. A time factor may be operative. In our observations, too, the cycloheximide effect on the release of γ-glutamyl transferase by taurocholate is not demonstrable until 2.5 h after the start of the perfusion, i.e. after removal of 20-30 per,cent of the enzyme from the membrane, in contrast to 7-14 per cent in the case of alkaline phosphatase at about l h. Another example is the striking increase of urinary (tubular) alanine aminopeptidase in chronic cholestasis (8) . It usually amo nts to 10-15 times the normal mean. Such excretion rates could not be maintained without a corresponding increase in the rate of synthesis. This, however, depends on the energy Situation in the mucosa. In a previous communication (9) results of the in vivo method were compared with thpse of in vitro experiments. It is a characteristic feature of the latter that after an initial steep increase, the release rates of enzymes decline rapidly. This might be due to hypoxia and, consequently, defective synthesis, and indeed, evidence was recently provided (10) that the original Wilson-Wiseman method s used by us suffers from insufficient oxygenation. fig. 1 . Significance of differences between taurocholate release without and with previous cycloheximide administration: * p < 0.05, ** p < 0.01, *** p < 0.001
